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The Sulphonephthalein Series of Indicators and the 
Quinone-Phenolate Theory. €I. A.  LUBS and S. F. ACREE 
( J .  Arner. Chem. SOC.,  1916, 38, 2772--2784. Compare A., 1908, 
i, 423, 652, 653; 1909, i, 650).-The authors have examined a 
number of sulphonepht,halein compounds prepared by Lubs and 
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Clark (A., 1916, ii, 44, 570), and examined by White (Scieizce, 42, 
101)) determining in each case the PH range and the number of 
molecules of alkali required per molecule of indicator to  raise the 
PH. value sufficiently to give the intense colour change character- 
istic of each indicator. The sulphonephthaleins, having no negative 
groups in the phenol residues, give yellow or orange solutions, their 
colours and conductivities showing that they exist largely in the 
quinoidal form. They are (‘ self-indicators ” requiring from 
0.85-0.98 mol. of alkali before the intense colour change due t o  
the dibasic salt is observed. The monobasic sulphonic acid salt 
has practically the same colour as the almost completely ionised, 
free acid. The introduction of negative groups into the benzene- 
sulphonic acid residue increases the affinity constant of this group, 
but does not appreciably alter that of the phenol group. All these 
facts and the experimental data support the quinone-phenolate 
theory of Acree (Zoc. cit.). The free sulphonephthaleins and their 
monobasic salts give absorption spectra containing a yellow band 
characteristic of the quinones. This disappears, and a deep red 
band appears when the dibasic salt is formed, indicating that the 
quinone group as such disappears, owing to the formation of a 
complex quinone-phenola t e group. 

By substituting bromo-, nitro-, methyl, isopropyl, amino-, and 
other groups in the benzenesulphonic acid group, and in the 
phenol residue, it is possible to change the ionisation constants of 
the sulphonic acid ?nd phenol groups, and hence prepare a series 
of indicators having a wide range of sensibility of hydrogen ions. 

W. G. 

Control of Water Supplies which have been Chlorinated. 
LE ROY (Ann. Falsif., 1916, 9, 339-345).-The iodide-starch reac- 
tion is the most sensitive of many reactions which have been pro- 
posed for the detection of active chlorine in water. The water to 
be tested should, however, be cooled t o  loo or lower before the 
reagent is added; a t  this temperature, 0*00006 gram of chlorine 
per litre of water will give a reaction, whilst a t  20°, 0.0001 gram 
of chlorine cannot be detected. A reagent, which will detect as 
little as 0*00002 gram of chlorine per litre may be prepared by 
dissolving 1 gram of hexamethyltri-paminotriphenylmethane in 
10 C.C. of dilute hydrochloric acid (1 : l), diluting the mixture t o  
100 c.c., adding animal charcoal, and filtering i t ;  this reagent, 
which gives a violet coloration with chlorine, is more sensitive a t  
20° than at! loo, and is less affected by nitrites than is the iodide- 
starch solhtion. It does not give a coloration with hydrogen 
peroxide. A description is given of a colorimeter for use in the 
estimation of chlorine by means of this reagent. w.. P. s. 

Reactions for Distinguishing between Perchlorates, 
Periodates, Percarbonates , Persulphates, and Perborates. 
A MONNIER (Aqzn. Chim. anal., 1916, 21, 237--240).-The wlu- 
tion to be tested should be free from heavy metals, vanadates, 
tungstates, molybdates, dichromates, and f erricyanides. Per- 
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horutes atid perccrrbonates.-The two salts give respectively the 
usual reactions for boric acid, carbon dioxide, and hydrogen per- 
oxide, and yield a blue coloration when their solution is treated 
with potassium dichromate and dilute sulphuric acid. I f  a per- 
borate solution is added in excess to a chrome alum solution, a 
greenish-yellow precipitate is produced ; when the mixture is shaken 
with the addition of ether and dilute sulphuric acid, the ether is 
coloured blue. Percarbonates and hydrogen peroxide do not give 
this reaction. IocFat es and periodatPs.-When a solution contain- 
ing these salts is treated with chloroform and titanium trichloride 
solution, a white preci$tate forms and iodine is liberated, giving a 
violet solution in the chloroform ; chlorates and perchlorates also 
liberate iodine from an iodide in the presence of titanium tri- 
chloride, but a white precipitate is not formed. Periodates can 
be distinguished from iodates by the silver nitrate reaction, and 
also by means of an alcoholic benzidine solution, with which the 
periodate gives a brown coloration. Chlorates and perch1orates.-- 
A portion of the solution is treated with potassium bromide, 
chloroform, and titanium trichloride solution ; bromine is liberated 
in this test by chlorates, but not by perchlorates. The latter, when 
treated with methylene-blue solution, yield a violet-coloured pre- 
cipitate which detonates when heated on a platinum foil. TO 
detect chlorates and perchlorates in the presence of iodates and 
periodates, the last two must be removed by means of silver 
nitrate, and the excess of silver by potassium bromide, before the 
tests are applied. Bromates may be detected in the presence of 
chlorates and iodates by treating the solution with manganous 
sulphate solution acidified with sulphuric acid ; a violet coloration 
(manganic sulphate) is produced by bromates, but not by chlorates 
or iodates. PersuZphates.-In the absence of iodides and per- 
chlorates, persulphates yield a red precipitate with methylene-blue 
solution. To identify a persulphate in the presence of a per- 
chlorate, an alcoholic benzidine solution is poured on the surface 
of the solution under examination; a blue precipitate appears a t  
the junction of the two liquids if a persulphate is present. 

w. P. s. 
Estimation of Fluorine in Soluble Fluorides. J. G .  

DINWIDDIE (Amer. J .  Sci., 1916, [ivl, 42, 464--468).-A neutral 
solution of the fluoride is heated t o  boiling and powdered calcium 
sulphate is added; after one hour, the precipitate, consisting of 
calcium fluoride and calcium sulphate, is collected on a filter (a 
disk of filter-paper fitted into a perforated platinum crucible), 
washed with water saturated previously with calcium fluoride and 
calcium sulphate, and then washed into an ordinary platinum 
crucible. The water is evaporated, the disk of filter-paper is 
ignited, and the ash added to the crucible, and the contents of the 
latter are then heated at  300° for one hour and weighed. The 
residue is now sulphated, again heated at  300°, and re-weighed. 
The difference hetween the two weights is due to the replacement 
of 2 atoms of fluorine by the sulphuric acid radicle, and the 
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quantity of fluorine is found by calculation. The error of the 
method is about 0.1%. w. P. s. 

Estimation of Dissolved Oxygen by Winkler ‘s Method. 
G. BRUHNS (Cherrz. Zeit., 1916, 40, 985-987, 1011-1013. Com- 
pare A., 1916, ii, 49).-The alkali solution used in this method 
should consist of 1 part by weight of potassium hydroxide, 1 part 
of sodium hydroxide, and 4 parts of water. A stable thiosulphate 
solution for the final titration is obtained by adding a quantity of 
alkali sufficient to make the solution distinctly alkaline towards 
phenolphthalein. After the manganous sulphate has been added 
to the water and the precipitate allowed to settle, the greater part  
of the  clear supernatant solution may be drawn off before the 
potassium iodide and hydrochloric acid are added; owing t o  the 
lower dilution thus produced, the results obtained are slightly 
higher than those found by the usual procedure. When potassium 
hydrogen carbonate is added to  convert the manganous hydroxide 
into carbonate, the small bubbles of air which appear have no 
effect on the precipitate. , w. P. s. 

Estimation of Sulphur in Iron and Steel. H. B. PULSIFER 
( J .  1iiC-t.  Eng. Cherri., 1916, 8, 1115--1123).-A bibliography cover- 
ing 285 original articles relating to the estimation of sulphur in 
iron, etc., is given, and the methods are classified and briefly dis- 
cussed. Preference is given to  the nitro-hydrochloric acid, the 
chloric acid, and Bamber’s methods. Attention is directed to the 
influence of sulphur segregation and to the importance of obtaining 
a representative sample for the analysis. w. P. s. 

Folin and Denis’s Method for the Estimation of Nitrogen 
by Direct Nesslerisation, and its Application to Spinal 
Fluids. R. L. KAHN (J .  BioZ. Chenz, 1916, 28, 203-209. 
Compare Folin and Denis, A., 1916, ii, 573).-The author finds 
tha t  the turbidity sometimes produced in the final liquids for 
colorimetric comparison by this method may be avoided by filter- 
ing before the addition of the Nessler’s solution instead of after, 
as described in the original communication (Tor. cit.). H. W. B. 

Comparison of Methods for Estimating Nitrogen in Soils. 
W. L. LATSHAW ( J .  Ind. En.9. Chem., 1916, 8, 1127).-The 
Gunning method, with the addition of a small quantity of copper 
wire during the digestion, yielded results which agreed with those 
found by the Kjeldahl method, and had the advantage tha t  there 
was no “bumping”  during the subsequent distillation of the 
ammonia. w. P. s. 

Estimate of Phosphoric Acid after Citrate Digestion. 
(3. C. SMITH (-7. Ind. E?I!/. Chem.,  1916, 8,  1127--1128).-Two 
grams of the soil are washed on a filter with about 250 C.C. of 
water, the filter-paper and its contents are then trans,ferred to  a 
flask containing 100 C.C. of neutral ammonium citrate solution, the 
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mixture is heated a t  60° for thirty minutes, then filtered, and the 
insoluble portion washed with water a t  60° until free from citrate 
and soluble phosphates. The filter is now placed in a flask and 
heated with 10 G.C. of concentrated sulphuric acid and 50 C.C. of 
dilute nitric acid (1 :I) until the nitric acid has been expelled; 
2 C.C. of concentrated nitric acid are then added, and the heating 
continued until sulphuric acid fumes appear, a t  which point a 
further quantity of nitric acid is added, and the heating again 
continued. The treatment is repeated until the solution is colour- 
less, and the phosphoric acid is then estimated in the usual way. 
A clear solution is usually obtained within one hour by this method 

The Acidimetric Estimation of Orthophosphoric Acid. 
D. BALAREFF ( Z e i f s c h .  ccnory. Chenz., 1916, 97, 143--146).-Phos- 
phoric acid usually contains an appreciable quantity of carbon 
dioxide, from which it is freed in the control experiments by heat- 
ing for several hours in a gold vessel in a stream of purified air. 
It is then diluted with water free from carbon dioxide. 
Wagenaar’s method (A., 1911, ii, 931) gives satisfactory results i f  
the lead nitrate is added a t  the Na,HP04 stage, bu t  not other- 
wise. I n  Glaser’s method, the third hydrogen ion is titrated by 
adding calcium, strontium, or barium chloride after the solution 
has become neutral to phenolphthalein, and again titrating until 
a permanent red coloration is obtained. This only gives accurate 
results in the presence of an  excess of strontium chloride. 

The dilute solution is 
first titrated until the red shade of methyl-orange disappears. The 
second ion is titrated until phenolphthalein becomes a clear red. 
The solution is then diluted with water free from carbon dioxide, 
and a neutral solution of silver nitrate is added. The titration is 
continued with lacrnoid as an indicator. 

of oxidising the filter-papers, etc. w. P. s. 

The following method is recommended. 

@. H. D. 

Estimation of Arsenic in Organic Compounds. ARTHUR 
JAMES EWINS (T., 1916, 109, 1355--1358).-The substance is 
decomposed by means of concentrated sulphuric acid, as in the 
Kjeldahl process, and the arsenious acid is estimated iodometric- 
ally. Trustworthy results are obtained with all but very volatile 
compounds, and the working details and a number of examples 
are quoted in the original. J. C. W. 

Estimation of Arsenic in Beer and in Dextrose. C. F. 
MUTTELET (,4niz. Fnlsif., 1916, 9, 326--330).-The Marsh appar- 
atus is recommended for the estimation of arsenic in beer after 
the  organic substances in the latter have been destroyed by treat- 
ment with nitric acid, potassium permanganate, and sulphuric acid. 
An  approximate and rapid estimation of the arsenic may be made 
by treating a portion of the oxidised beer with Rougault’s reagent. 
F o r  the estimation of arsenic in commercial dextrose, a portion of 
the sample is dissolved in water and then oxidised, as in the case 
of beer, the resulting solution being tested in a Marsh apparatus. 
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Samples of dextrose intended for brewing purposes were examined, 
and many were found to contain from 100 to 400 mg. of arsenic 
per kilogram. A maximum limit of 4 mg. per kilogram has been 
fixed, in France, for the quantity of arsenic allowed in dextrose. 

w. P. s. 
A Boiling Method for the Estimation of Water-soluble 

Arsenic in Lead Arsenate. GEORGE I?. GRAY and A. W. 
CHRISTIE ( J .  Znd. Eizg. Chern., 1916, 8, 1109--1113).-A quantity 
of 0.5 gram of the lead arsenate is boiled for ten minutes with 
200 C.C. of water, the solution filtered, and the insoluble portion 
washed with hot water. The filtrate is treated with 1 gram of 
potassium iodide and 4 C.C. of concentrated sulphuric acid, evapor- 
ated to about 40 c.c., then diluted to  200 c.c., and any coloration 
due to  the presence of free iodine is discharged by the addition 
of N/20-thiosulphate solution. The mixture is then nearly 
neutralised by the addition of concentrated sodium hydroxide 
solution, using methyl-orange as indicator, an excess of sodium 
hydrogen carbonate is added, and the arsenious acid titrated with 
N/20-iodine solution. The lead arsenate is not hydrolysed or dis- 
solved during the boiling with water, and the method is trust- 
wort,hy. w. P. s. 

Apparatus for the Extraction of Sulphur from Arsenic 
Trisulphide Precipitates. KARL NEUMANN R. VON SPALLART 
(Chem. Zeit., 1916, 40, 981).-The Gooch crucible containing the 
precipitate is supported on a triangle placed in a beaker contain- 
ing a small quantity of carbon disulphide. A funnel, having a 
short stem which has been fused up, is fitted into the top of the 
beaker, and is filled with water. When the carbon disulphide in 
the beaker is heated, the vapour condenses on the outside of the 
funnel, and the liquid falls into the crucible, where it dissolves 
any free sulphur contained in the precipitate. w. P. s. 

Estimation of Boron in Boron-Steel. C. ASCHNAN, jun. 
(Chem. Zeit., 1916, 40, 960--961).-The boron is separated by 
distillation with methyl alcohol, the distillate is evaporated in the 
presence of ammonium phosphate, and the residue is ignited until 
all excess of phosphoric acid has been expelled and only boron 
phosphate remains. About 3 grams of the steel are dissolved in 
dilute sulphuric acid contained in a flask attached t o  a condenser; 
a large excess of acid should be avoided. The ferrous sulphate 
solution is then oxidised by the addition of hydrogen peroxide, and 
the mixture is distilled nearly to dryness, the distillate being 
collected in a receiver containing 20 C.C. of water, 0.5 gram of 
ammonium carbonate, and a few drops of ammonia; this receiver 
is connected with a second, containing a small quantity of water. 
Ten C.C. of absolute, acetone-free methyl alcohol are then added to 
the contents of the distillation flask, and the distillation is con- 
tinued. The addition of methyl alcohol, followed by distillation, 
is repeated five times, and a slow current of air is drawn through 
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the apparatus for a few minutes between each distillation. Finally, 
air is drawn through the apparatus for thirty minutes, the con- 
tents of the receivers are then transferred to a weighed platinum 
basin containing 1 gram of ammonium phosphate, the mixture is 
evaporated to a syrupy consistence, and then heated a t  1000° in 
an electric furnace until the residue of boron phosphate (BPO,) is 
constant in weight. w. P. s. 
The Oxidation of Coal. GEORGES .CHARPY and MARCEL 

GODCHOT (Compt. rend., 1916, 163, 745-747).-When coal is 
heated at  looo for three hours, it loses in weight an amount equal 
t o  the loss in weight on drying the coal in a vacuum a t  the ordinary 
temperature, which is the moisture content of the coal. If the 
heating is continued for three months, there is an increase in 
weight, due to oxidation, equal t o  3-5% of the original weight of 
the coal, there being a t  the same time a diminution of 3-13% in 
the calorific power. The content in ash and volatile substances is 
not appreciably modified by this prolonged oxidation. It is neces- 
sary therefore to make a direct determination of the calorific power 
of a coal to ascertain its value as a fuel. W. G. 

[Estimation of the] Total Carbon in Soil by Wet 
Combustion. C. J. SCHOLLEXBERGER (J .  I d .  Eng. Chem., 1916, 
8, 112G).-Slight modifications of a method proposed by Ames and 
Gaither (A., 1914, ii, 676) are recommended. A mixture of 
sulphuric and phosphoric acids with chromic acid is used for the 
oxidation, and the carbon dioxide formed is absorbed in barium 
hydroxide solution. The barium carbonate is titrated as described 
by Cain (A, 1914, ii, 577), or the excess of barium hydroxide is 
titrated according to Truog’s method (A., 1916, ii, 113). 

w. P. s. 
Apparatus for the Estimation of Rare Gases (Argon). 

AD. SIEVERTS and RICH. BRANDT (Zei t sch .  angew. Chem., 1916, 
29, 402--406).-An apparatus for the estimation of argon by 
means of metallic calcium is described, the method depending on 
the fact that  calcium a t  450° t o  550@ absorbs nitrogen and all other 
gases with the exception of those belonging t o  the argon group. 
The apparatus consists of a tube containing the metallic calcium 
and attached t o  a ma_nometer; three-way taps are provided a t  the 
top of the two arms of the manometer, and connect with tubes for 
exhausting the apparatus, for admitting the gas, and for admitting 
air to  one of the arms. About 5 grams of calcium are placed in 
the tube, the latter is placed horizontally in a small oven, heated 
a t  450° to 550°, and the air is exhausted from the apparatus; the 
tube is then cooled, turned to a vertical position, and placed in a 
vessel containing cold water. The gas under examination is now 
admitted, the pressure noted, the calcium tube is again heated as 
before, and when the pressure no lmger decreases (the absorption 
requires about one hour), the tube is cooled and the pressure again 
noted. If P was the original pressure and p the final pressure, 
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the gas under examination contains 10Op/P% of rare gases by 
volume. If the gas contains a large proportion of carbon mon- 
oxide, carbon dioxide, methane, etc., it should be subjected t o  a 
preliminary purification, bu t  when only air is present in addition 
to  rare gases, the mixture may be treated directly. 

Oxidimetric Estimation of Cuprous Oxide Precipitated 
during the Analysis of Sugar with Fehling's Solution. 
J. ROLLE (Cheni. Zentr. ,  1916, ii, 693-694; from Zei t sch .  Spiritus- 
itidustrie, 1916, 39, 272).-The process depends on the reaction 

W. P. S. 

Cu,O + Fe,(SO,),(NH,),SO, + H,SO, = 2CuS0, + 
FeSO,(NH,),SO, + FeSO, + H20. 

The requisite solutions are obtained (I) by dissolving potassium 
permanganate (5 grams) in water and making the solution up  to 
1 litre, the solution being standardised after a few days, and ( 2 )  
by dissolving ferric ammonium alum (80 grams) in water (800 c.c.), 
filtration through glass wool, addition of concentrated sulphuric 
acid (50 c.c.), and of water sufficient to bring the volume of the 
solution to 1000 C.C. The sugar solution is treated in the usual 
manner with Fehling's solution, and the clear liquor decanted 
through an  Allihn filter tube; the precipitated cuprous oxide is 
washed with hot water, allowed to subside, and the liquid again 
filtered. The cuprous oxide is now dissolved by first slowly drawing 
50 C.C. of ferric ammonium alum solution through the filter, and 
then adding the filtrate to the main bulk of the cuprous oxide and 
heating to boiling, when the cuprous oxide dissolves completely. 
Potassium permanganate is then added to the boiling, bluish-green 
solution until a permanent brownish-green coloration is obtained. 

H. W. 

Oxalate-Iodide Process for Paris Green Analysis. C. A. 
PETERS and L. E. FIELDING ( J .  Ind. Eng. Chem., 1916, 8, 1114- 
1115).-A method which yields trustworthy results consists in 
precipitating the copper as oxalate and titrating the oxalate with 
permanganate ; the filtrate from the copper oxalate precipitate is 
treated with an  excess of sodium hydrogen carbonate, and the 
arsenic then titrated with iodine solution. The details of the 
method are as follows: 0.25 gram of the sample is boiled with 
50 C.C. of water and 1 C.C. of dilute sulphuric-acid (1 : 10) until 
dissolved, 2 grams of solid oxalic acid are added to the hot' solu- 
tion, and, after eighteen hours, the copper oxalate is ,  collected on 
an  asbestos filter and washed. The filter and precipitate are then 
transferred t o  a beaker, heated with 10 C.C. of sulphuric acid (1 : l), 
and the solution is titrated with standardised permanganate 
solution. w. P. s. 

Estimation of Chromium in Ferrochrome. WILH. 
HERWIG ( C l t ~ m .  Z m t r . ,  1916, ii, 693; from S f n h l  ? I .  E i . c ~ n ,  1916, 
36, 646--650).-The volumetric estimation of chromium in ferro- 
chrome by means of potassium permanganate gives low results if 
the theoretical titer number for chromium as recorded in the text- 
books (0.310 instead of the empirical number 0.3165) is used, Qn 
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the other hand, accurate results are obtained by the sodium thio- 
sulphate and potassium dichromate methods. The following 
shortened sodium thiosulphate process gives results accurate to 
0*3%, and can be completed in an hour. The specimen is passed 
through a sieve of 2700 meshes to the sq. cm.; 0.5 gram of the  
product so prepared is fused in an  iron crucible with sodium per- 
oxide (5-6 grams), gentle heating being used for about a minute 
until the metal has dissolved in the fused mass, after which it is 
heated, with gentle agitation, for two minutes with the full Bunsen 
burner. The somewhat cooled crucible is transferred to a beaker 
containing about 350 C.C. of water a t  60-80°, the beaker immedi- 
ately covered with a clock-glass, and the water cautiously boiled 
for five minutes to decompose the sodium peroxide completely; 
after being cooled, the solution is diluted to 500 C.C. and passed 
through a double filter. One minute after dilution of 100 C.C. of 
the filtrate t o  about 300 C.C. with water, and addition of potassium 
iodide (1 gram) and hydrochloric acid (D 1.124, 40 c.c.), the titra- 
tion is effected with sodium thiosulphate. 

Decomposition of f errochrome by magnesium carbonate mixture 
is frequently incomplete. After being sieved, the specimen should 
be ground for two to three hours in an  agate mortar, and the mix- 
tu re  must be heated for a t  least an  hour with a powerful blow- 
pipe flame. The residue from the first operation must be once 
more, a t  least, similarly treated. H. w. 

The Physical Ch'aracter of Precipitated Lead Molybdate 
and its Importance in the Estimation of Molybdenum and 
Lead. HARRY B. WEISER (J .  Physical Chew,., 1916, 20, 
640--662).-The precipitation of lead molybdate has been examined 
with a view to its employment in the estimation of lead and 
molybdenum. 

The precipitate obtained by mixing solutions of ammonium 
heptamolybdate and lead acetate, or the lead salt of any weak 
acid, is bluish-white in colour, flocculent, and bulky, and in this 
form it is unsuitable for quantitative work. A precipitate of 
similar character is obtained when solutions of sodium molybdate 
and any soluble lead salt are mixed. On the  other hand, the pre- 
cipitate obtained from solutions of ammonium heptamolybdate and 
the lead salt of any strong acid is more granular and much less 
bulky, and has a yellowish-white colour. A similar precipitate is 
thrown down with all lead salts if a little nitric acid or an  excess 
of sodium or ammonium acetate is added t o  the solution of sodium 
or ammonium molybdate before precipitating. Since freshly pre- 
cipitated lead molybdate is freely soluble in nitric and other strong 
acids and slightly so in sodium and- ammonium acetate solu- 
tions, the above-described results can be readily explained in terms 
of this solvent action. 

Lead molybdate tends t o  absorb ammonium molybdate f rov  
solution, and this effect is sufficiently pronounced in the case of 
the flocculent modification to  cause a darkening of the precipitated 
salt when this is gently ignited. This is due to the decomposition 
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of the ammonium molybdate, which forms a blue oxide when 
heated a t  about 200O. 

I n  presence of an  excess of ammonium molybdate, the lead salt 
yields a colloidal solution, from which, however, the lead molybdate 
is precipitated in presence of a little nitric acid. The coagula- 
tion of the negative colloid is attributed to the neutralisation of 
the negative charge by the adsorption of hydrogen ions. 

The above results indicate the conditions which are required for 
quantitative precipitation of lead molybdate, and detailed instruc- 
tions are given for the application of the method in the estimation 
of both lead and molybdenum. H. M. D. 

Electroanalysis of Tin without Platinum Electrodes. 
T. BATUECAS (Anal. Fis. Quirn., 1916, 14, 495-511).-An applica- 
tion of Guzmin7s method with a copper cathode and a graphite 
anode to  the estimation of stannous and stannic tin in salts and 
of the  metal in alloys. Hydrochloric acid is employed as electro- 
lyte in the  estimation of the salts, a mixture of this acid with 
tartaric acid in  the separation of t in from zinc and from cadmium, 
and an  ammoniacal tartrate solution in the separation of tin from 
silver. A. J. M7. 

Microanalysis of Wine. MAXIISIILIAN RIPPER and FRAXZ 
WOHACK (Ghem. Zentr., 1916, ii, 696-697 ; from ZPitscIi. lni76ur. 
Versuchs-TVeser. osterr., 1916, 19, 372-381).-MTohack’s method 
of estimating glycerol in wine (A., 1915, ii, 589) is critically dis- 
cussed, and has been modified to render it suitable for micro- 
analysis. 0.5 C.C. of wine which has been evaporated t o  half its 
original volume and treated with barium acetate and tannin 
(100 C.C. of wine, 10 C.C. of barium acetate solution [lo%], and as 
much tannin a? can be placed on the point of a knife) is brought into 
the decomposition flask and treated with 1.5 C.C. of hydriodic acid 
(D 1.96). The decomposition vessel is a quartz or glass tube filled 
with platinised quartz or platinised asbestos, and is shielded from 
direct contact with the flame by asbestos paper and iron gauze. 
The rest of the process is the same as tha t  previously described. 
The complete process, including evaporation of the  wine, occupies 
one and a-half hours, and gives very accurate results with a mini- 
mum expenditure of time, labour, and cost. H. W. 

Estimation of Sugar in Blood. CHARLES G. L. WOLF and 
WALTER C. BALL ( J .  Boy. Army Med. Corps, 1916, 27, 691-703). 
-Criticism of Bang’s micro-method (compare A., 1907, ii, 136; 
1908, ii, 235, 739). Various modifications have been tried, and 
the following, using titanl’um trichloride, has been adopted (com- 
pare Knecht and Ribbert, A., 1903, ii, 509, and “New Reduction 
Methods in Volumetric Analysis,” pp. 46-47). 

The blood (0*1-0*2 gram) is absorbed and weighed in a brush 
of glass wool and aluminium wire, and is washed out twice with 
5 C.C. of 22% potassium chloride in N/125-hydrochloric acid. The 
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solution is filtered from glass fibres through asbestos o r  through 
a quantitative filter-paper, and the filtrate is heated with a few 
C.C. of a diluted Fehling’s solution (10 C.C. of each of the ordinary 
pair of solutions are mixed and diluted t o  100 c.c.). The heating 
takes place in a 60 C.C. flask provided with a stout ’rubber tubing 
over the mouth, first over a naked flame t o  incipient ebullition 
(25 secs.), and then on a sand-bath (gentle boiling for two and a-half 
minutes). The rubber mouthpiece is then clipped with forceps, 
and the flask is cooled. About 4 C.C. of A7-hydrochloric acid and 
an accurately measured volume (1.5-2 c.c.) of titanium trichloride 
solution are added. (The latter is prepared by boiling 50 C.C. of 
the commercial 20% solution for one minute with 100 C.C. of con- 
centrated hydrochloric acid, and making up to 2 litres; it is stored 
as described in Knecht and Hibbert’s book.) Subsequently, 4 C.C. 
of 50% ammonium thiocyanate are added as indicator, and the solu- 
tion in the flask is titrated with a ferric solution containing 1/400 
gram atom per litre (prepared by oxidising 0.9805 gram of ferrous 
amnionium sulphate by boiling in slightly alkaline solut’ion with a 
slight excess of hydrogen peroxide for ten minutes, adding 20 C.C. 
of concentrated hydrochloric acid, and making up to 1 litre). One 
C.C. of this ferric solution =On107 mg. dextrose. 

The estimation is thus indirect, and based on the determination 
of the unreduced copper, which is reduced by titanium trichloride, 
and the excess of the latter is titrated with the ferric solution. 
Nevertheless, the method is advantageous in having a sharper and 
more permanent end-point, than that of Bang’s iodometric one. 

G. B. 

Gravimetric Estimation of P-Hydroxybutyric Acid. 
DONALD D. VAN SLYKE (Proc. SOC. Exp.  Med., N e w  Pork, 1916, 
13, 134; from Yhysiol. Abstr., 1916, 1, 197)-If 8-hydroxybutyric 
acid is oxidised with potassium dichromate in the presence of 
sulphuric acid and mercuric sulphate, a precipitate of the acetone 
compound of mercuric sulphate can be obtained in an amount 
proportional to the acid present. I f  175 C.C. of a P-hydroxybutyric 
acid solution containing 9% of sulphuric acid, 2% of mercuric 
sulphate, and 0.25 gram of potassium dichromate are boiled under 
a reflux condenser for one hour, 7.7 mg. of the mercury-acetone 
compound are precipitated for each mg. of acid present. The acid 
may vary from 1 t o  9 mg. without affecting the ratio if the con- 
centrations of the other reagents are kept constant. G. B. 

Modified Benedict and Hitchcock Uric Acid Standard 
Solution. L. J. CURTMAN and M. FREED (J. Biol. Chem., 1916, 28, 
89-92).-The substitution of boric acid for acetic acid in the 
preparation of the standard uric acid solution (compare Benedict 
and Hitchcock, A., 1915, ii, 602) is advisable in cold weather, 
because the uric acid does not then crystallise out so readily. I n  
warm weather, however, the modified standard deteriorates more 
rapidly than the original acetic acid standard. H. W. B. 
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Systematic Detection of Thiocyanates. LOUIS J. CURTMAN 
and BEN R. HARRIS ( J .  Amer.  Chem. SOC., 1916, 38, 2622-2629). 
-The sensitiveness of the reaction between thiocyanate and ferric 
chloride has been investigated, alone and in the presence of iodide, 
acetate, and nitrite. It is shown tha t  0.1 mg. of thiocyanate 
may be detected by means of ferric chloride. It is also shown tha t  
7 mg. of iodide, 18 mg. of acetate, and 14 mg. of nitrite yield the 
same colour with ferric chloride as does 0.1 mg. of thiocyanate. 
These quantities therefore represent the iimiting amounts which 
may be present in mixtures in which thiocyanate is to be detected. 
For the detection of thiocyanates, the authors recommend the 
following procedure. The solution is rendered just alkaline with 
sodium hydroxide, and excess of barium nitrate, calcium nitrate, 
and cobalt nitrate is added, and 3 grams of washed asbestos fibre. 
The mixture is boiled for half a minute, with vigorous stirring, 
filtered on a fluted paper, and washed until the filtrate is only 
faintly pink. The filtrate is acidified with five drops of 10% nitric 
acid, and excess of silver nitrate added. The mixture is boiled 
for a minute, filtered, and washed until the washings are no longer 
pink. The filter-paper and contents, containing the chloride, iodide, 
and thiocyanate, is treated with 10 C.C. of 576 sodium chloride solu- 
tion, and the mixtwe kept a t  the boiling point for five minutes 
and filtered. The filtrate is concentrated to 4 c.c., treated with a 
drop of nitric acid (lo%), and 0.5 C.C. of 2N-ferric nitrate solution. 
The presence of thiocyanate is indicated by the usual blood-red 
coloration. A n  approximately quantitative method for estimating 
thiocyanates is based on the discharge of the blood-red colour by 
a solution of mercuric chloride. It is shown tha t  the reaction is 
better i f  the ferric thiocyanate solution is titrated with mercuric 
chloride until a definite standard brown t in t  is produced, and not 
until complete discharge of the colour has been obtained. A large 
number of tests are quoted to show the trustworthiness of the test 
under different conditions. J. F. S. 

Halogenation. XIII. Methods of Estimation of Semi- 
carbazide, Semioxamazide, and Oxalylhydrazide by their 
Interactions with Halogens and Halogen Oxyacids. RASIK 
LAL DATTA and JOGENDRA KUMAR CHOUDHURY ( J .  Amer.  Clwm. 
Soc.,  1916, 38, 2736-2739. Compare A., 1914, ii, 504).-The 
authors now note that if a solution of semicarbazide chlorate is 
allowed to evaporate in a vacuum desiccator, instead of being 
decomposed on a water-bath, the chlorate is formed, a ~ d  as soon as 
it' assumes the solid state, it explodes violently. Attempts were 
made to isolate semicarbazide nitrite by the interaction of semi- 
carbazide hydrochloride and silver nitrite, but the only product 
was carbamide. 

Semioxamazide is decomposed in the same way as semicarbazide 
by the action of potassium bromate, iodate, or periodate in the 
presence of dilute, sulphuric acid, three-fourths of its total nitrogen 
being liberated. With bromine water or sodium hypobromite, the 
whole of the nitrogen is liberated. Oxalylhydrazide is also decom- 
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posed by all these reagents, the whole of its nitrogen being liberated 
in every case. C,O,(NH*NH,), + 2O,=*CO + GO,+ 3H20 + 2N2. 

Potassium chlorate and dilute sulphuric acid do not cause any of 
the above oxidations. W. G. 

Estimation of Theobromine and Caffeine in Cacao and 
Chocolate. G. SAVINI (9x7~. Cham. Applicatn, 1916, 6, 247-250). 
-The following method, tested o n  artificial mixtures and on 
natural products, is found to give satisfactory results. 

Twelve grams of the powdered cacao or chocolate are boiled with 
70 C.C. of light petroleum on a water-bath in a flask of about 
500 C.C. capacity for ten minutes, the hot solvent being decanted 
on to a small filter, and the operation repeated twice with fresh 
quantities of light petroleum. The solvent is removed by heat- 
ing the flask containing the defatted substance, and also the 
funnel, in an oven for a few minutes. The filter-paper is then 
placed in the flask, together with 5 C.C. of 10% sulphuric acid and 
about 250 C.C. of water, and the whole boiled under a reflux con- 
denser for  an  hour. The hot liquid is introduced into a 300 C.C. 
measuring flask, together with the hot water used for rinsing out 
the flask, the filter-paper being prevented from entering. The 
solution is not cooled to lower than about 30°, and is then made 
up to volume and filtered. Of the filtrate, 250 c.c., corresponding 
with 10 grams of the original material, are evaporated to a syrup 
in a porcelain dish with 10 grams of fine sand and sufficient mag- 
nesia to render it distinctly alkaline. The syrup is mixed with 
a further quantity (8-10 grams) of magnesia so as to give a dry, 
pulverulent substance, which is scraped off' with a spatula and 
powdered. The powder is treated in a flask with 100 C.C. of chloro- 
form, the  pestle, spatula, and dish being washed twice with 5 C.C. 
of hot water, and the latter added t o  the chloroform, which is 
boiled with 0.25 C.C. of concentrated ammonia solution for fifteen 
minutes in a reflux apparatus. The boiling chloroform is filtered 
through a pleated filter-paper, and the residue in the flask boiled 
again with four separate quantities of 100 C.C. each of chloroform. 
The whole of the filtered chloroform is distilled off on a water- 
bath, the last traces of the solvent being removed by drying the 
flask in an  oven. The residue is washed with two successive 
quantities of 10 C.C. of light petroleum, which is decanted on to a 
small filter, and is then dissolved in a little boiling water, which 
is filtered through the same filter into a tared platinum or glass 
dish. The flask is rinsed out three times with small quantities of 
boiling water, and the whole evaporated on a water-bath, the 
residue being dried for an  hour in an  oven a t  looo and weighed. 
The weight of the dry residue, multiplied by ten, gives the per- 
centage of alkaloids (theobr0min.e and caffeine) in the  original 
material. The alkaloids thus extracted are almost colourless and 
of sufficient purity, the proportion of mineral matter in them 
being inappreciable. T. H. P. 

A Biological Method for the Estimation of Choline. 
HERMANN FUHNER (Biochern. Zeitsch., 1916, 77, 408-414).-The 
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isolated heart of a frog is a better subject for the biological estima- 
tion of choline (in the form of its acetyl derivative) than is the 
loop of intestine of a guinea-pig, which has hitherto been chiefly 
used for this purpose. As many as twenty experiments can be 
carried out in a day by this method. Acetylcholine is about 
100,000 times more actJve as regards the frog’s heart than is 
choline itself. The paper is illustrated by several chymographic 

A Hitherto Neglected Factor affecting the Estimation 
of Minute Quantities of Creatinine. ANDREW HUNTEN arid 
W. R. CAMPBELL ( J .  Biol. Chem., 1916, 28, 335-348).- 
McCrudden and Sargent (A., 1916, ii, 587) have recently directed 
attention to the untrustworthiness of creatinine estimations by 
Folin’s method, because of the development of a red colour by 
the interaction of picric acid and sodium hydroxide in the absence 
of any creatinine. The present authors find that this occurs only 
when the picric acid solution has been kept for a considerable 
time, and is due t o  the production of a chromogenic substance from 
the picric acid by the action of light, with possibly other. agencies. 
When the picric acid solutions are preserved in the dark, they may 
safely be employed for creatinine estimations within a period of 
a t  least two months; otherwise, picric acid solutions more than a 
month old should not be employed. When this precaution is 
attended to, the Folin method is found to  possess a high degree of 
accuracy. 

The authors have also prepared curves showing the actual rela- 
tion of colour intensity to creatinine concentrations which enables 
the colour comparisons to be made over a wider range than is 
generally considered permissible. 

records illustrating the action of acetylcholine. s. 13. s. 

H. W. B. 

Detection of Albumin in Urine. EICKE ( C l m z .  Zentr., 
1916, ii, 697; from Deut. med. IVoch., 1916, 42, 1039).-Pandy’s 
reaction has been recommended by Liebers (A., 1916, ii, 594) for 
the detection of albumin in urine. The author finds, however, 
that  the method is not sufficiently sensitive for this purpose. The 
limit at which a distinct reaction is obtained lies a t  0.2%. Lack 
of sensitiveness is attributed to the fact that  phenol only indicates 
the presence of globulins, and does not react with serum-albumin. 

H..  W. 

A Test for Albumin for Use by the Military Surgeon. 
ADOLF EDELMANN (Chem. Zentr., 1916, ii, 524; from Wien. Illin. 
Woch., 1916, 29, 901).-Resorcinol is a suitable reagent for the 
detection of albumin during campaign. 

A small quantity of resorcinol is dissolved in the minimum 
amount of spring water, and the solution is covered with a few 
C.C. of urine; a white ring a t  the junction of the la,yers shows the 
presence of albumin. I f  the urine is added drop by drop to the 
resorcinol solution, the presence of albumin is indicated by an 
intense turbidity. The test is more sensitive than the potassium 
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ferrocyanide or sulphosalicylic acid reactions, and is not vitiated 
by the presence of any normal or pathological constituent of urine. 

H. W. 

Certain Methods for the Study of Proteolytic Action. 
H. C. SHERMAN and DORA €3. NEUN ( J .  Bnzer. Chem. SOC., 1916, 
38, 2199-2216. Compare Long and Barton, A,, 1914, ii, 827; 
Harding and MacLean, A., 1916, ii, 459).-A comparative ex- 
amination of some eight different methods fo r  the measurement of 
proteolytic action. The methods tested were: (1) the Mett method 
(compare Cobb, A., 1905, ii, 466); (2) estimation of total nitrogen 
in the digestion products ; (3) measurement of increase of amino- 
nitrogen by van Slyke’s method; (4) titration of the acidity of 
the digestion products ; (5) the increase of electrical conductivity ; 
(6) the polariscopic method ; (7) colorimetric measurements in the 
biuret reaction; and (8) in the ninhydrin reaction. The enzymes 
used were commercial samples of pepsin and trypsin, and the 
proteins of egg-albumin or casein. 

I n  general, methods (2) or (3) or both appear to be more delicate 
as a means of detecting proteolysis than either methods (7) or ( 8 ) ,  
and more delicate, accurate, and generally applicable as a means 
of measurement than any of the other methods studied. 

It is essential in quantitative comparisons so to limit the amount 
of enzyme preparation used and the time of action as to keep 
within the region in which the velocity of hydrolysis is directly 
proportional to the enzyme concentration. The most suitable time 
is half an  hour to one hour. W. G .  

Influence of Carbohydrates on the Accuracy of the Van 
Slyke Method in the Hydrolysis of Caseinogen. E. B. HART 
and BARNETT SURE ( J .  Rid. CJzem., 1916, 28, 241--249).--The 
Van Slyke method (A., 1911, ii, 944) for the estimation of certain 
amino-acids or groups of amino-acids in protein was employed by 
him for the analysis of pure proteins. Later workers have applied 
the  same method directly to  such materials as cattle foods contain- 
ing carbohydrates and fats, as well as proteins. The authors now 
show tha t  when the method is applied to a mixture of caseinogen 
and various carbohydrates, the amounts of the different amino- 
acids obtained vary according to the particular carbohydrates 
contained in the mixtures. This variation is specially apparent 
in the hexone bases and non-amino-nitrogen. The direct applica- 
tion of the  Van Slyke method to cattle foods affords therefore 
inaccurate results (compare Roxas, A., 1916, i, 797). €1. W. B. 

The Alcohol Test for Milk. I .  M. KOLTEIOFF (Phn~m. 
Weeliblad, 1916, 53, 1589--1599).-The author finds tha t  the 
action of the alcohol test fo r  milk is dependent on the presence 
of calcium ions, and tha t  the method is of hygienic and patho- 
logical-chemical importance. A. J. W. 
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Technique of the Diazo- and Urochromogen-reactions. 
ZUCKER and RUGE (Chenz. Zentr., 1916, ii, 352-353; from Miinch. 
Med. W o c h . ,  1916, 63, 918).-The following method of perform- 
ing the Ehrlich diazo-reaction is recommended: 10 C.C. of solu- 
tion I [sulphanilic acid (5 grams) and hydrochloric acid (D 1.19, 
50 grams) in water (1000 c.c.)] are mixed with four drops of 
solution I1 [sodium nitrate (0.5 gram) in water (100 c.c.)], 10 C.C. 
of urine are added, and 3 C.C. of 25% ammonia; if the froth 
becomes pink on shaking, a positive reaction is indicated. For the 
urochromogen reaction, the clear urine (10 c.c.) is diluted until 
colourless, and the dilute urine placed in two similar test-tubes. 
Five drops of potassium permanganate solution (I : 1000) are added 
to one tube with stirring, and, after half a minute, the colours of 
the two tubes are compared by daylight. A distinct, canary-yellow 
coloration of the urine treated with permanganate shows a positive 
reaction; a pink coloration shows tha t  the urine is too greatly 
diluted. If the coloration is a t  first yellow, bu t  disappears after 
a minute, the reaction is negative; in cases of positive reaction, the 
intensity of the yellow coloration increases. 

The Absorption of Organic Dyes by Colloidal Soils, 
Clays, etc. WILHELM GRAF zu LEININGEN (Kolloid Zeitsch., 19 16, 
19, 165-1 72).-Comparative experiments with various dyes have 
shown tha t  methylene-blue is the most suitable for use in the 
investigation of different soils. The assumption tha t  dyes are 
rapidly absorbed is not in agreement with the author’s experience, 
according to which the process is not complete until after the lapse 
of several months. 

The application of dye absorption in the analysis of soils is 
critically discussed in reference to the results of experiments, which 
show tha t  the absorption bears no simple relatioii to the  colloid 
substances present in the soil. 

H. W. 

H. M. D. 
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